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USE OF 3.P0SITI0N CYCLOSPORIN DERIYATIVES 
FOR HAIR GROWTH 

Technical Field 

The present invention relates to a hair growth promoting agent comprising 
5 a cyclosporin derivative as an active ingredient and more particularly, to a hair 
growth promoting agent comprising cycloq)orin derivatives modified in the 3- 
position as an active ingredient 

Background Art 

On average, the human scalp contains about 100,000 to 150,000 hairs. 

10 Each hair has tiiree main stages of growth: anagen, catagen and telogen, after which 
the hair falls out. This hair growth cycle is repetitive and the duration of one cycle 
is different jfrom other cycles, ranging approximately 3 to 6 years. Thus, the 
average adult normally loses about 50 to 100 hairs every day. In general, alopecia 
refers to a phenomenon wherein duration of the anagen growth phase is shortened 

15 and the percentage of hairs in the catagen and telogen phases increases, whereby the 
number of lost hairs is increased excessively and abnormally. 

There are many theories to explain for loss of hair, including for example, 
poor blood ckculation^ excessive functioning of male sex hormone, excessive 
production and secretion of sebum, deterioration of scalp by peroxides, bacteria, 

20 etc., hereditary factors, aging, stress, etc. However, explicit mechanisms have not 
been revealed. Recently, the population suffering from hair loss is tending to 
increase, since changmg dietary habits and stress imposed on individuals due to 
modem social environments, etc. has increased. Also, the age of the mdividuals 
affected by alopecia is dropping and furthermore, the population of female alopecia 

25 sufferers is rising. 

One of preparations which are most commonly used for treatment and 
prevention of alopecia is one that contains minoxidil. There are two hair-regrowth 
agents which have received approval from tiie U.S. Food and Drug Administration, 
and minoxidil is one of those approved hair-regrowth agents. Minoxidil was 

30 originally developed as a hypertension drug for the purpose of reducing blood 
pressure. However, when using fliis drug, as a side effect, a trichogenous effect 
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was observed and thereafter, tMs drug became famous as a hair-regrowth ageat. 
Aldiough mechanisms by which minoxidil works as a hair-regrowth agent is not 
clearly understood, it is inferred that minoxidil increases blood flow by expansion of 
blood vessels, whereby roots of hairs are supplied with more nutrition and 
5 eventaally, growth of hairs are promoted. 

Such a model of blood flow increase has been indirectly supported by a 
recent report that minoxidil enhances Ae expression of vascular endothelial growth 
factor (VEGF), a growth factor associated with vasodilatation in the dermal papilla 
which is a main cell making up the hair roots. Also, other than the vasodilative 
10 effect of the minoxidil m the hair-restoring mechanism, it has been reported that 
minoxidil promotes activation of dermal papilla cells in the roots of hair incubated 
in vitro, and growth of hair follicles m a tissue culture of follicles in vitro. These 
facts indicate that minoxidil may work directly on the roots of hair as a growth 
factor. 

15 In addition, finasteride, a main component of Propecia which has started to 

be sold by Merck, is used for treatment of alopecia. It mhibits conversion of the 
male hormone testosterone into dihydrotestosterone, which is a more potent male 
hormone than testosterone. On December of 1997, the 1 mg finasteride tablet was 
approved by the US FDA as a hair-regrowth agent for treatment of male pattern hair 

20 loss in men only, and is now commercially available. In clinical studies, it has 
been demonstrated to have a significant trichogenous effect However, there has 
been a report that finasteride may inhibit male sexual function as a side effect. 
Since neither finasteride nor minoxidil show superior effect in clinical tests, and 
there is concern about side effects, many researches are conducted to develop a new 

25 and improved hair-regrov^ agents. 

The cyclosporin family of drugs has immunosuppressive activity. It is 
also effective to inhibit growth of vims, fungus, protozoan, etc. and has various 
physiological effects such as nephrotoxicity, hepatotoxicity, hypertension, 
enlargement of periodontium, trichogenous effect, and so on, as side effects. 

30 ' Cyclosporin A, a representative cyclosporin, is a cyclic peptide having flie following 
Chemical Formula, which comprises 1 1 amino acids, includuig several N-methyl 
amino acids and D-alanine at No. 8 residue. 
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[Structure Formula 1] 

pMeBmt— Abu-Sar— MeLeu— Val— MeLeu— Ala~DAIa— MeLeu— MeLeu— MeVal-1 
1 2345678 9 10 11 



yAisse MeBmt is N-mefli3ir(4R)4-[(E)-2-birt^ Abu is L-a- 

aminobutyric acid, Sar is sarco- sine, Md^ is N-melhyl-L-leucine^Val is L-valiiie, Ala is L- 
alanine, DAla is D-alanine, MeVal is N-raethyl-L-valine. 

5 The amino acid form of cyclosporin A of the above Chemical Fomiula I is L- 

configui^on, unless otherwise ^edfied Hie residue nunibaing of amino adds starts fbom 
MeBnat and proceeds clockwise, i.e. 1 for MeBmt and 11 for the last MeVal (N-mefhj4-L- 
valine) as shown in the Sli!K:tuic Fomiula 1. Nomenclature of variom dmvatives including 
qdosporins A to Z, follows methods commonly used (Helv. Chim. Acta, 1987, 70:13-36). 

10 For example, if Abu in the 2-positLon of cyclosporin A is substituted with L-alanine, Lr 
threonine, L-valine or L-norvaline, the derivatives thus prepared are named cyclosporin B, 
cyclosporin C, cyclosporin D or cyclosporin G, respectively. Further, when the amino acid 
residues of the cyclosporin derivatives differ fium those of cyclosporin A, the derivatives are 
named by describingflie substitueDt For example, if sarcosine, bdngihe amino add residue 3 

15 of cyclosporin A, is substituted wito N-mefhyl-D-Abii' or N-methyl-D-Nva^ the derivatwes 
thus prqpared are named [N-methyl-D-Abi^ ] cycloq)arin A or |N-methyl cydosporin 
A, respectively. Meanwhile, a common method for abbreviating amino adds is employed, 
that is, N-methyl-L-leucine is abbreviated by MeLeu, N-methyl-LrisoIeudne by Melle, N- 
methyl-L-Vahne by MeVal, N-methyl-I^alanine by MeAla, N-mefliyl-L-norvaline by MeNva, 

20 leucine by Leu, L-isol^ine by He, sarcosine by Sar, L-soine by Ser, L-valine, Val, Lralanine 
by Ala, D-alanine by DAla, Lraminobutyric add by Abu, L-threonine by Thr, and L-norvaline < 
by Nva. Ruftier, as for a derivative of cyclosporin wfaidi is substituted vvitii sulflir instead of a 
carbonyl oxygen at the amino add residue 7, the name of the dmvative may be cyclosporin 7- 
thioamideor[VCS-.I^ cydosporin, according tx)d^ 

25 1953-1990, 1991; J. Org. Chem 58: 673-677, 1993; J. ttg. Chem 59: 7249-7258, 1994), 

So &r, possible development of cyclosporin as a hair-regrowfh agent has hoca studied 
by many research gron)s. Particularly, researdies involving animal hair regtowfli tests, human 
alopeda areata (J. Am Acad. DemiatoL, 1990, 22:242-250), human male palfcem alopeda (J. 
Am Acad DematoL, 1990, 22:251-253 and Skin Phamaacol., 1994, 7:101-104), and irihibitimi 

30 effect of hair loss by diemother^y in animal models (Am, X PaflioL, 1997, 150:1433-1441) 
have been widdy conducted In comparative e?^Qiments on mouse' s bade, it is shown that 
cydosporin has a hair r^rowfti eflEect about 100 times superior to minoxidil Based on sudi 
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findings, there have been attempts to utilize cyclosporin as a treatment for naale pattern alopeda, 
and noany applications for patents have been fUed 

For example, Japanese Patent Publication Kokai Nos. Sho 60-243008, Sho 62-19512 
and Sho 62-19513 disclose use of cyclosporin derivatives as a hair regrowfli agaiL Also, 
5 Europe Patent Pubhcation No. 0414632B1 teadies a c^l^^ 

position, andPCT Publication No. 93/17039 teadies isocyclosporia Moreover, United States 
Patmt No. 5,807,820 and British Patent No. 2;218,334A disclose cyclosporins with excellent 
transdamal absorption, pursuant to the use of cyclosporins as hairrestorers. 

Disclosure of the Invention 

10 Thmfoce, the preset invention has been made in view of the above problems 

associated with side effects of cyclosporin A, and it is an object of flie present invention to 
provide a hair gmwih promoting agent comprising a cycloi^orin derivative as an active 
ingiBdient, v^hich exerts an excellent hair growfli-promotion ability. 

In accordance with one aspect of the present invention, the above and ottier objects 
can be accomplished by flie provision of a hair growth promoting agait comprising a 3- 
position analog of cyclosporin represented by the below Formula 1, as an active ingredient, 
A^di is prepared by synthesizing a variety of derivatives thereof and evahiating their hair 
growth promoting eflfects, wifli an aim of developing a novel agent for promoting hair growth, 
[Formula 1] 

A-B-C-D-E-F-G-H-l-J-K 

I I 

wherein: 

A represents N-methyi<4R)4-[(E>2"butmyl]4Hm^ (2S,3R,4R,6E> 
3-suI%dryl4-mefhyl-2-(me%laniino>6-octaioic acid or (2S,4R,6B)-3-oxo4-mdii5d-2- 
(melhylamino)-6-octenoic acid; 

B represents L^minobutyric acid (Abu), L-akaine (Ala), Lrthreonine (Ihr), L-valine 
(Val) or L-norvaline (Nva); 

Crepresents aD-amino acid represented by the general fannula 1, 
[General formula 1] 
ai3NH43I(R>000H 
inv^ch, 

R is one selected fix^m the group consisting of hydrogen, Ci -Q straight or branched 
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alkyl, alkenyl or alkynyi moieties, substituted or unsubstituted with one or more selected fom 
the group consisting of amino, hydroxy, halo, haloalkyl, ester, alkoxy, cyano, nitro, alkjrlamino, 
and diaUqdamino, and -X- K represented by the general formula 2 below, 
[Gea^ formula 2] 
5 -X-R 

Xis oxygen or sulfijr, and 

R* is one selected ftan flie gmp conastmg of hydros and Q-Q sbai^ or 
branched aDsyl, zOssGyl or alkynyi moiedes, substituted or unsubstituted wifli (Hie or more 
10 selected from the group consisting of amino, hydroxy, halo, haloallgd, ester, alboxy, cyano, 

nitro, aUcylamino, and dialkylaroino; 

D represents N-melhyl-L-leucine, y-bydtojg^N-melhyl-L-leucine or L-vahne; 
E rqiresents L-valine or Lrnorvaline; 

F rcpresoits N-melhyl-L-leucine, y-hydroxy N-mediyl-L-leurine or L-leucine; 
15 GKpreseailsLralamne orlr-al^ ([V CS-Mfl,]SIH-CHCHrCS-); 

H rqsresenls a D-amino add represented by flbe goieial fimiula 3 , 
[GenetalfommlaS] 
.NH-CH(ai2R>C00H 
inv^ch, 

20 R' is hydrogen or X-R represented by the geneial formula 4, 

[Genoal formula 4] 
-X-R 
inviiich, 

X is oxygen or sulfiiTj and 

25 R is one selected fiom the gcoip conasting of hydrogen, and Q-Q straigjit or 

branched aDqi, alkenyl or alkynyi moieties, substituted or unsubstituted with one or mere 
selected from the group consisting of amino, hydroxy, halo, haloalkyl, ester, alkojq^, cyano, 
nitK), alkylamino, anddia%laniinD; 

IrepresenlsN-me%l-I^leucine,y4iydroxy-N-methyl-Irleuc^ or L-leucine; 
30 J reprcsotits N-methyl-L-leucine, y-hydmxy-N-methyl-L-leucine CMrUeudne; and, 

KrepresentsN-meflijd-LrvalineQrLrvaline. 



In accordance with anoflier aspect of the invention, fliere is provided a hair growth 
promoting agent cor^prising a 3-position analog of cyclosporin with an excellent hair growth 
promoting effect, represented by Formula 2 below, as an active ingredient 
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\Foanuk2] 

MeBmt-A'-B'"C-D'-E'-F-Q'-H'H'-MeVal 

I I 

wherein: 

MeBmt represents N-me%l-{4R)4-[(E)-2-butmyl]4Hne%tI^threom^ 
5 A* repress L-aminobutyric acid, L-alanine, L-threOTme, L-valine or L-norvaline; 

B' represents N-me%i-D-aminobu(yric acid, N-methyl-D-norvaline, D-2- 
(melhylainino)hexa-4-ynoyl, D-2-{methylaniino)pent-4-ynDyl, D-2-m^ylfliio-sarcosine, N- 
ine%l-(>propertyl-I>-serine orN-mefflrjd-D-serine; 

Cr^jresentsN-methsd-L-leucAie, y4q^^^ carL-valine; 
10 D' represents L-valine or LrncMvaline; 

E represents N-me&yl-L-leucine, y-hydroxy N-mefhyl-L-leucine or L-leucine; 

Pr^resenls L-alanine orl^alaninelhioamideffV^ CS-NH|,NH-CHCH3-CS-); 

G represents D-alanine or D-serine; 

H rq)resenlsN-niethyl-I^leucine, y-hydroxy N-ine%l-L^leucin 
15 rTq)resett1sN-niethyl-L-leucine,y-hydroxyN-methyl-^^ or L-leucine; and, 

MeVal Kp:esents N^nefliyl-Lrvaline. 

In accordance wifii another aspect of the invention, there is provided a hair growth 
promoting agent conqirising a 3-position analog of cyclosporin with an excellent hair growth 
promoting effect, rqjresented by Formula 3 below, as an active ingredient, 
20 [FommlaS] 

MeBmt"A'-B''-MeLBU-VaI-MeLeu-Ala-DAIa-MeLeu-MeLeu-MeVal 



wherein: 

MeBmt iqjresentsN-meth}4-(4R)4H|^(E)-2-bito 
A" rq)resaits L-alanine, I>lhreQnine, L-valine ^ 
25 B" represents N-4nelhyl-D-aminobutyiic add, NHnefliyH>norva]ine, D-2- 

(mefliylamino)hexa-4-ynoyl, I>2-(methylamino)pent-4-ynoyl, D-2-melhyIfhio-sarcosinB, N- 
methyl-O-propenyl-D-serine or N-metfayl-D-serine; 
MeLeu represents N-methyl-Lrleucine; 
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Val represejits L-valine; 
Ala represents L^alanine; 
DAla represents D-alanine; and, 
MeVal rq)resentsN-inrfh)4-LA^e. 

5 In aocoidance vrilh yet another aspect of the present invention, fherc is provided a 

hair growth promoting agent, whose conq)osition conq)risiag a 3-position analog of 
cyclosporin may be formulated in the fonn of liquid foimualtions, sprays, gds, pastes, 
emulsions, creams, conditianeES or shan^oos. 

Brief Description of tiie DraMdngs 

10 The above and oftier objects, features and other advantages of the joesent inveution 

will be more dearly undecstood fitxm the Mowing detailed desoiption taken in conjunction 
with the accompanying drawing, in which: 

Fig. 1 is a ^H-NMR spectrum of [N-methyl-D-Abu^] cyclosporin A; 

Fig. 2 is a ^^C-NMR spectnim of [N-methyl-D-Abu^] cyclosporin A; 
15 Fig. 3 is a ^H-NMRspedmm of [N-methyl-D-Nva^] cyclosporin A; 

Fig. 4 is a *^(>NMRspectmmof [N-melhyl-D-Nva^] cyclosporin A; 

Fig. 5 is a ^H->MRspectnmiof [D-2-(methylamino)hexa^^ cyclosporin A; 

Fig. 6is a '^C-NMRspectramof p>2<m^ cyctosporin A; 

Fig. 7 is a *H^^MR spectnim of P-2p<methylamino)pa^ cyclosporin A; 

20 Fig. 8 is a '^C-lSIMR^ectiumof |I)-2-(methylaniino^ cyclosporin A; 

Fig. 9 is a ^H-NMR spectrum of [D-2-(methylthio)-Sar^ cyclosporin A; 

Fig. 10 is a ^^C->MRspectnmof [p.2'-(methylto^ cyclosporin A; 

Fig. 11 is a ^H-MvlRspectamof |N-methyl<)-propenyl-^^ cyclosporin A; 

Fig. 12 is a *^C4SIMRspectnmof [N-methyl-O-propenyl^^ cyclosporin A^ 
25 Fig. 13 is a ^H-NMRspectnimof [N-m^ cydosprain A; and 

Fig. 14 is a '^C-NMR spectrum of [N-naethyl-^^ cyclosporin A. 

Best Mode for Carrying Out the Invention 



Hereinafter, flie present invention will be described m detail, in conjunction with 
30 various examples. These exan^ples are provided only for illustmlivepmposes,a^ 
inv^on is not to be constnied as being limited to those exanapks. 
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With the aim of developing a novel agait wilh hair growth promoting effect, the 
present inventors chemically synthesizjed a variety of 3-position analogs of cyclosporin, and hair 
growth pronwtingeflto thereof wasecanuned Thus, the invention provides a hair growth 
pramoting agent comprising a cyclosporin derivative as an active ingredient, 

5 Exam ple 1: Svnihesis of 3-oQsitian analog of cvclosnorin 

A general method for the alkylation of cyclosporin A was as follows. 
Tetrahydrofuian (THF) was added with diisopropyl amine ((i-Pr)2NH) and added with a 
solution of n-butyllithhun(BuU) in hexaneimdarm -TS'^C, followed 

by stinting for 30 mia To Resolution of LDA(liflriumdiisopropylamide) thus prepar^ 
10 cyclosporinAinTEIFwasadded,stin:edforlk,andelectrophilewasadded. 

1-1: Svnfliesisof [N-melfavl-D-Abi^1 cyclosporin A: Componnd 1 
According to the general method above, to a solution of 10 equivalents of LDA was 
added 1 .0 g cyclosporin A in 50 ml THF at -78 . The reaction mixture was stined for 2 
his at -78*^0 and added wifli 0.4 ml etbyliodide. Ate the tenperatureofthe solution reached 

15 room ten^Derature, the sohition was fiiitiier stirred for 24 hrs and added wifli 20 ml water, 
followed by conceaatratioa The residue was added wifli ether (EtiO\ washed with water and a 
solution of satumted sodium ddoride in sequence, and dried over anhydrous MgS04. After 
concentrating, the residue was subjected to silica gel column chramatiography (100 g aHca gel, 
dichloromethane : methylalcohol = 96 : 4), followed by HPLC to give 0.1 g of the tifle 

20 confound. 

Molecular weight of the compound was d^&axmed by FAB MS (2MS AX 505E) 
analysis. To confimi flie molecular stmcture, Nuclear Magnetic Resonance ^sIMR) 
measurements were perfonned on 600 MHz (Bniker) fa 'H-NMR and on 150 MHz (Bruka:) 
fa '^C-NMR, and tiie spectra are diown in Figs. 1 and 2, respectively. 

25 1-2: Svndiesis of [N-meflivl-D-Nva^ cyclosporin A: Compound 2 

According to the general method, to a sohition of 10 equivalents of IDA was added 
1 .0 g cyclosporin A in 50 ml THF at -78 . The reaction mixture was stined for 2 hrs at 
-78 °C and added with 0.41 ml propyliodide. Ate the temperature of the solution reached 
mom tenperature, tiie solution was father stirred fa 24 hrs and added with 20 ml water, 

30 followed by concaitcation. The residue was added witiiethea:(a20), washed wifli water and a 
solution of saturated sodium diloride in sequence and dried ova: anhydrous ife After 
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concentrating, the residue was subjected to sflica gel cohnnn chiomatogcaphy (100 g silica gel, 
dicMorom^iane : mefliyMcohol = 96 : 4), followed by HPLC to give 0.12 g of the tide 
compound Molecular weight of the conopound was detemined by FAB MS (ZMS AX 
505H) analysis. To confimi the molecular structure, Nuclear Magnetic Resonance (NMR) 
5 measuiments weare performed on 600 MHz (Brutes) for ^H-NMR and on ISO MHz (Bniker) 
for ^^C-NMR, and flie spectra are shown in Figs. 3 and 4, respectivety. 

1-3: Synthesis ID-2"(metfavlamino')hexa4-vnovf 1 cyclosporin A: Compound 3 
According to the general method, to a soMon of 10 equivalents of LDA was added 
1.0 g cyclosporin A in 50 ml THF at -78 ^'C. The reaction mixture was stinred for 2 hrs at 

10 -78 ^^C and added yvith 0.73 ml l-broiiK)-2-butyne. Aflser the temperature of the sohition 
readied room t^upcrature, the solution was fuaSaeac stirred for 24 fars and added with 20 ml 
wat^, followed by concentialicKi. The residue was added with ethio: (Bt:P\ washed with 
water and a soMon of saturated sodium chloride in sequmce, and dried over anhydrous 
MgS04. After concentrating die residue was subjected to silica gpl column chromatpgr^by 

15 (100 g silica gpl, dichloromefliane : mefhylalcohol=96 ; 4), followed by HPLC to give 0.13 g 
of the title con^wund Molecular weight of the compound was detemoined by FAB MS 
(ZMS AX 505H) analysis. To confirm the molecular structure, Nuclear Magnetic Resonance 
(NMR) measurements were performed on 600 MHz (Bruker) for ^H-NMR and on 150 MHz 
(Brukier) for ^C-NMR, and the spectra are shown in Figs. 5 and 6, respectively. 

20 1-4: Synthesis of [D"2-fmethvianiinolpent«4-vno^^ cvclosDorin A: Compound 4 

According to the general method, atkylation was poformed employing TEIF (200 
ml), (i-Pr)2NH (3.2 ml), BuLi (8 ml), cyclosporin A (3.76 g) in 50 nil THF and propargyl 
bromide (3.57 g). After ftetm^aatureofthe solution reached room ten5)eratuie, the solution 
was ftirther stirred for 24 hrs and added with 40 ml water, followed by concentratioa The 

25 residue was added with eflier (EtiO), washed with water and a solution of saturated sodium 
chloride in sequence, and dried over anhydrous MgS04. After cono^itrating, the residue was 
subjected to silica gel cohunn chromatography (100 g silica gel, dichloromefhane : 
mi^ylalcohol = 96 : 4), followed by HPLC to give flie title conopounds 3 (0.18 and 4 (0.08 
g). Molecular weight of the confound was ddermined by FAB MS (ZMS AX 505H) 

30 analysis. To confirm flie molecular stnicture, Nuclear Magnetic Resonance (NMR) 
measurements were perfonned on 600 MHz ^ruker) for ^H-NMR and on 150 MHz (Brul^) 
for ^^C-NMR, and the ^ectra are shown in Fig$. 7 and 8, respective^. 
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1-5: Synthesis of p--2-6netfavItfaioVSai^1 cyclosporin A: Compoimd 5 
According to the geneEtal metiiod, alkylation was performed employing THF (100 
ml), (i-Pr)2NH (1.6 ml), BuLi (4.0 ml), cyclosporin A (1.0 g) in 30 ml THF and me%l 
disulfide (Me2S2) (1.5 ml). Hie solution was stined for 14 hrs at 0 and added with 20 ml 

5 water, followed by conoenliatian. The residue was added with eflio* (EiiO), washed with 
water and a sohition of saturated sodhun ddodde in sequence, and dried over ajDhydrons 
MgS04. After concentrating, the residue was subjected to silica g^l column chromatogcaphy 
(100 g silica gel, dichloramefliane : mefliylalcohol = 50 : 1 96 : 4), followed by HPLC to 
give the title compounds 5 (0.36 g) and 6 (0.05 g). Molecular weight of the compound was 

10 detemained by FAB MS (ZMS AX 505H) analysis. To confirm the molecular stmctuie, 
Nuclear Magnetic Resonance (NMR) measurements were performed on 600 MHz (Bniker) for 
^H-NMR and on 150 MHz (Bruker) for ^^C-NMR, and flie spectra are shown in Figs. 9 and 10, 
respectively. 

1-6: Synthesis of |N-meflivl-0'jMopaivl-D-Ser^ cycloq)Qrin A: Compound 6 
15 According to the general method, p-mefhylserine^] cyclosporin A (0.62 g, 0,5 

mmol), tetrabutylammonium chloride (0.11 g, 0.5 mmol), and aryl bromide (0,24 g, 2.0 
ramol) were dissolved in dichloromethane (50 ml), then added with 30 % NaOH (1.5 ml), and 
the mixture was stirred for 2 hrs. After adding with 50 ml dichloromethane, the solution was 
washed with water and a solution of saturated sodium chloride in sequmce, and dried over 
20 anhydrous MgS04. The concenliated residue was subjected to silica gd cohmm 
diromatogp^hy (100 g silica gel, dichloromethane : methylalcohol 97 : 3), Mowed by 
HPLC to give 0.4 g of tiie title compound Molecular weight of the conqK>und was 
d^enmned by FAB MS (ZMS AX 505H) analysis. To confirm flie molecular stmcture, 
Nuclear Magnetic Resonance (NMR) measurements were performed on 600 MHz (Bruker) for 
25 *H->MRandonl50MHz(Bn±er)for^^GM^andtheq)e^ Hand 
12, respectively. 

1-7: Synthesis of fN>methyl-D-Ser^] cyclosporin A: Compound 7 
According to fiie general method, to a solution of 1 0 equivalents of LDA was added 
1.0 g q^closporin A in 50 ml THF at -78 '^C . The reaction mixture was stimed for 2 hrs at 
30 -78 °C and added with 2.0 gparafonnaldehyde. Afler the ten^ieratureofthe solution reached 
room ten5)erature, the solution was fiorther stirred for 24 hrs and added with 20 ml wato*, 
followed by concentration The residue was added with etiier(Et20), washed witii water and a 
solution of saturated sodium chloride in sequence, and dried over anhydrous MgS04. After 
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concentrating, ftie residue was subjected to silica gel column chromatography (100 g silica gel, 
dichloromethane : me%lalcohol - 96 : 4), followed by HPLC to give 03 g of the tifle 
con^MDunA Molecular weight of flie compound was d^ennined by FAB MS (ZMS AX 
50SH) analysis. To confizm Ihe molecular structure, Nuclear Magnetic Kiesooance (NMR) 
5 measuiiemente were perftumed on 600 MHz (Brakser) for ^H-NMR and on 150 MHz (Bruker) 
foe *^C*M4R, and&e spectra are shown in Figs. 13 and 14, Kspectivdy. 

Preparative e xam ple 1 : hair tonic 

1-1 : Preparation of hair tmc containing pSI-meifavl-D-Abu^ cvclosporin A 
Individual ingt?edifiDls wete mixed and stirred, and the mi3dmes were con^letely 
10 dissolved to piepare three hair growth promoting tonics, wifli compositious as shown in Table 
1 below. It \m found ftatte conqjosition 1 of Table 1 has ahair growth promoling efiEect at 
a level similar to aconventional hair tonic containing 0.1 % cyclosparin A, as evaluated in an 
animal e}iperiment according to flie Test Example described later. 

Table 1: Formulation of hairtonic 
15 (mMtwd^t%) 



Ihgcedieate 


Comp. 1 


Cbnip.2 


Qnxip.3 


e&anol 


40,0 


40.0 


40.0 


[H-ine%l-DAbu^ cydofiporiii A 


0.1 


1.0 


8.0 


tDccf^eioI acetate 


ai 


0.1 


0,1 


salicylic add 


03 


03 


03 


Ldmoifiiol 


0.3 


03 


03 


Tween20 


0.5 


0.5 


0,5 


flavor 


ty^Hcal 


typical 


typical 


colaiant 


lypical 


typical 


typical 


water 


balEtnce 


bakiDce 


balance 



1-2: Ptgparaiion of hair tonic containing (N-melfavl'I>Nva^] cyclosporin A 
Individual ingredienls were mixed and stirred, and the mixtures were completely 
dissolved to prepare three hair growth promoting tonics, with conqwsitions as shown in Table 
2below. It was found that the conposition 1 ofTable 2 has a hair giowdi promoting effect at 
20 a level similar to a conventional hair tonic containing 0. 1 % cyclosporin A, as evaluated in an 
animal exp^^t according to fte Test E^an^le descnbed lal^^ 
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Table 2: Fonnulation of hair tonic 
(uDit:wei^%) 



bgisdients 


Cosxsp. 1 


C5omp.2 


Coii5).3 


etfaanol 


40.0 


40.0 


40.0 


|N4ned:i^-I>Nva^ cydosporin A 


0.1 


1,0 


8X) 


toco|dietol acetate 


0.1 


ai 


0.1 


salicylic add 


03 


03 


03 


Lrmenttiol 


03 


03 


03 


Tween20 


03 


0.5 


0.5 


flavor 


typical 


typical 


typical 


coktant 


typical 


lypical 


typical 


water 


balance 


balance 


balance 



1-3: Ptq)ara1ic)n of hair tonic onntain inp ; [T>-2p^me{hvlainiDolhe(a-4-viiovfl 
cyclosporin A 

5 Individual ingredientB were mixed and stirred, and the mixtures were completely 

dissolved to pr^are three hair growth promoting tonics, wifli compositions as shown in Table 
3 below. It was found that the composition 1 of Table 3 has a hair growth promoting effect at 
a level similar to a conventional hair tonic containing 0. 1 % cyclosporin A, as evaluated in an 
animal e^qieriment according to the Test Example described lata*. 

.0 

Table 3: Fomxulation of hair tonic 



(iimt:vv^%) 


Ingredients 


Oonp. 1 


CQnip.2 


Goinp.3 




40.0 


40.0 


40,0 


P-2-{mefliylamino)hexa-4-ynDyl^ cyclospo 


rinA 0.1 


1.0 


8.0 


tocopherol acetate 


0.1 


0.1 


0.1 


salicylic add 


03 


03 


03 


Lrmentfaol 


03 


03 


03 


Tween20 


0.5 


Oi 


05 


flavor 


typical 


typical 


typical 


colaiant 


t^/picai 


typcal 


tyiMcal 


water 


balance 


balance 


balance 



1-4: Preparation of hair tonic fiontaininfy ID-2-fmethvlamino)pent-4-vnovl^ 
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cvclospQiinA 

^dividual ingredients were mixed and stinred, and the mixtures were con5)letely 
dissolved to prepare three hair growth promoting tonics, with compositions as shown in Table 
4below. It was found fliat the con^mtion 1 ofTable 4 has a hair growfh promoting effect at 
5 a level ^milar to a conventional hair tonic containing 0. 1 % (^closporin A, as evaluated in an 
animal ^mxxmi according to the Test Example desmbed laten 

Table 4: Formulation ofhair tonic 



(imitwdght%) 


Ingcedients 


Coinp. 1 


CQtnp.2 


Con^.S 




40.0 


40.0 


40.0 


|p^2<methylamino]pent-4-yiu^ cyclosporin A 


0.1 


1.0 


8.0 


tocofdietol acetate 


0.1 


0.1 


0.1 


satic^cadd 


03 


03 


03 




03 


03 


03 


TweenaO 


0.5 


0.5 


0,5 


flavor 


^ical 


typical 


typical 


oolarant 


typical 


typical 


typical 


wabBT 


balance 


balance 


balance 



l-5:Pia)arationofhairtcMiiccQn[taining rD-2-melfavlftiio-Sai^cvclospomA 
10 Individual ingredients w^ mixed and stinted, and the mixtures were conqdetdy 

dissolved to pi^are three hair growth promoting tonics, with compositions as shown in Table 
Sbelow. It was found that the composition 1 ofTableShasahairgrowtiipromotingeffectat 
a level similar to a conv^tional hsk tonic containing 0. 1 % cyclosporin A, as evaluated in an 
animal experiment according to the Test Exan^le described later. 

15 Table 5: Formulation of hair tonic 

(iimfcwdght%) 





CQmp,l 


Conip.2 




dianol 


40.0 


40.0 


40.0 


P>-2-(metiiyllhio>Sar^ cycbsporiii A 


0.1 


1.0 


8.0 


focopbetol acetate 


0.1 


0.1 


0.1 


salicylic add 


03 


03 


03 


L-mentfaol 


03 


03 


03 
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TweBn20 


0.5 


0.5 


05 


flavor 


lypical 


typical 


typical 


colarant 


typical 


typical 


lypical 


water 


balance 


balance 


balaooe 



1-6: Preparaibn of hair to ni> mntninmp [N-nieflivl4> pix)pemd-I>Ser^1 cyclosporin 

A 

Individual ingredients were mixed and stined, and the mixtures were completely 
dissolved to piq)are fliree hair growth promoting tonics, wifli con5)Ositions as shown in Table 
5 6below. It was found that the composition 1 of Table 6 has a hair growth promoting eflfect at 
a level similar to a conventional hair tonic containing 0.1 % cyclosporin A, as evaluated in an 
aoimal experiment according to the Test Example described lat^. 



Table 6: Formulation of hair tonic 

(unit: weight %) 



lDgi:edLeDls 


Conip.! 


Conip.2 


Con^.3 


eSianol 


40.0 


40.0 


40,0 


[N-inetfayl-O-piopeiijdrD-SQ:'] cydo^xran A 


0.1 


1.0 


8.0 


tcKX)pherol acetate 


0.1 


0.1 


0.1 


salicylic acid 


0.3 


03 


03 


L-niBidiol 


03 


03 


03 


Tween20 


0.5 


05 


05 


flavQr 


typical 


typical 


typical 


cokant 


typical 


typcal 


typical 


water 


balance 


balance 


balance 



10 1-7: Preparation of hair tame fwitaining [ N-metfavl-D-Se a^1 cvclosporin A 

Individual ingredients were mixed and stined, and the mixtures were completely 
dissolved to prepare three hair gpowth promoting tonics, wife compositions as shown in Table 
7below. K was found that the compositiooa 1 ofTable 7 has ahairgrow&piT^ 
a level similar to a conventional hair tonic containing 0. 1 % cyclosporin A, as evaluated in an 
15 aniniale?qKrimmtaccordingto1heTestBxan]pledesCTi^ 
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Table 7: Formulation of hairtonic 

(unit weight %) 



Ingredients 


Conip, 1 


CDmp.2 




eftianol 


40.0 


40.0 


40.0 


[Nntnedi^d-D-Sea:^ cyckx^xm A 


0.1 


1.0 


8.0 


tDcopherd acetate 


0.1 


0.1 


0.1 


salicylic add 


03 


03 


03 


L-Kienthol 


03 


03 


03 


Tween20 


0^ 


0.5 


0.5 


flavor 


typical 


^ical 


typical 


colarant 


typical 


typical 


typical 


water 


balance 


balance 


balance 



Iteparadve example 2: hair cream 

2-1: Preparation of hair cream conlairifog [N-methvl-D-Abuh cyclosporin A 
5 Individual oil-phase and water-phase ingredients were mixed in a sqparate container, 

and each mixture was completely dissolved by heating to 80 °C Two phases of flie 
ingredients were mixed, emulsif ed, and cooled to mom temperature. Additives such as 
flavor and colorant were admixed to prepare Ifaree hair creams, wrili con^ositions as shown in 
Table 8 below. Water was added to adjust to 100 % the total weight including the oil-f hase 
10 and water-phase ingredients. 

It was found that flie conqiosition 1 of Table 8 has a hair growdi promoting effect at 
a level similar to a conventional hair cream containing 0.1 % cyclosporin A, as evaluated in an 
animal exp^imi^t according to tiie Test Exan^le desoibed later. 

Table 8: Formulation of hair cream 
15 (unit weight %) 



LigLiedients 


Gomp. 1 


Oomp.2 


Oamp^3 


paraffin 


5,0 


5.0 


5.0 


oetostearydalcdiol 


• 55 


55 


55 


petrolatum 


55 


55 


55 


glycerin monosteaiafe 


3.0 


3.0 


3.0 


polyo^^lenfioc^dodecjdetiifir 


3.0 


3.0 


3.0 


ptt^^arabesi 


03 


03 


03 
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1.0 


8.0 


7,0 


7.0 


7.0 


20.0 


20.0 


20.0 


5.0 


5.0 


5.0 
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|>J-m^yl-I>-Alrf] cydospoim A 
glycerm 

dpcpylenegbrcol 

water balance not induding flam and coloi^ 
flavor typical typical typical 
colorant typical typical typfcal 

2-2: Prq^aration of hair cream containing [N>metfavl--]>Nva^1 cyclosporin A 
Individual oil-phase and water-phase ingcedieots were nrixed in a separate container, 

and each mixture was coo^detely dissolved by heating to 80 **C Two phases of Ihe 

ingredients were mixed, emulsified, and cooled to room ten5)etatuie. Additives such as 
5 flavor and colorant were admixed to prq)are three hair creams, with coirpositions as shown in 

Table 9 bdow. Water was added to adjust to 100 % the total wei^t inchiding the oil-phase 

and water-phase ingredients. 

It was found that the composition 1 of Table 9 has a hair growth prcanoting effect at 

a level similar to a conventional hair cream containing 0.1% cyclosporin A, as evaluated in an 
10 aniraal experiment accordmg to Ihe Test Exanipledesaibed later. 



Table 9: Fonnulation of hair oeam 

(UDdtW^^%) 





Goix^. 1 


GQmp.2 


Conip.3 


porafSn 


5.0 


5.0 


5.0 


oetDstearyl alcohol 


55 


5.5 


5i 


petrolatum 


55 


5.5 


5.5 


gtycenn monostearat£ 


3.0 


3.0 


3.0 


polyo^Q^leneoctyldodecyleflier 


3.0 


3.0 


3.0 


pippylpaniben 


03 


03 


03 


[N4Defliyl-I)-Nva?l cyclosporin A 


0.1 


1.0 


8.0 


gtycerin 


7.0 


7.0 


7.0 


dpopjdenegJIycol 


20.0 


20.0 


20.0 


polyediylene^b^l 


5.0 


5.0 


5.0 


water 


balance not including flavor and colorant 


flavor 


typical 


typical 


typical 


colorant 


typical 


typical 


typical 
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2-3: Prgjaration of hair aeam conteining rD-2-^melfavlanimo^hexa4-vno\d^^ 
cyclosporinA 

Individual oil-phase and water-phase ingredients were mixed in a separate container, 
and each mixture was completely dissolved by heating to 80 °C. Two phases of Ifae 
5 ingredieols wete mixed, emulsified, and cooled to toom temperature. AddMves such as 
flavor and colorant were admixicd to ptq)aie three hair creams, wifli con^ositions as showti in 
Table lObelow. Waterwas added to adjustto 100 %ihe total weight indud^ 
and water-phase ingpedi^. 

It was found fliat the composition 1 of Table 10 has a hair growth promoting effect at 
10 a level similar to a conventional hair cream containing 0. 1 % cyclosporin A, as evaluated in an 
aniinal e?q)eiiment according to the TestExan:5)le described later 

Table 10: Fonnulationof hairaeam 



(umtweig|it%) 


bgredients 


CDiiip.1 


Camp.2 


Oonp.3 




5,0 


5.0 


5.0 


oetosteai:)4aLoalK)i 


5.5 


55 


55 


petrolatum 


55 


55 


55 


^^Txrin moiiostearatE 


3.0 


3.0 


3,0 


polyoxyeftiyleneoctyldodecjdetiier 


3.0 


3.0 


3.0 


piop>^patabea 


0.3 


03 


03 


(P-2-(mefliy!amino)hfixa4-y^ 


0.1 


1.0 


8.0 




7.0 


7.0 


7.0 


dpxipylcDeglycol 


20.0 


20,0 


20.0 




5.0 


5,0 


5.0 


water 


balance not including favor and colorant 


jQlavor 


typical 


typical 


typical 


colorant 


^ical 


typical 


^ical 



15 2-4: Prepatatjon of hair aeam contaimng [D"2-fmetfavlamino>petit-4-vnovI^ 

cyclosporin A 

Individual oil-phase and wat^-phase ingredients weie mixed in a separate container, 
and each mixture was completely dissolved by heating to 80 "C. Two phases of the 
ingredients were mixed, emulsified, and cooled to room temperature. Additives such as 
20 flavor and colorant were admixed to prq)are three hair creams, with conq)ositions as shown in 
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Table 1 1 below. Water was added to adjust to 100 % the total weight including the oil-phase 
and water-phase ingredients. 

It was found ftat ^ con^ositipn 1 of Table 11 has ahair growlhpcomating effect at 
a level similar to a conv^onal hair cream containing 0. 1 % cyclosporin as evaluated in an 
5 animal experiment according to fte Test Exanple described later. 

Table 1 1 : Formulation of hair aeam 



(umtweigjit%) 




Camp. I 


Conip.2 




paraffin 


5.0 


5.0 


5,0 


oetDsteatylaloGbol 


55 


55 


53 


peliQlalum 


55 


55 


5.5 


^tyceda nxxiosteaiate 


3J) 


3.0 


3.0 


po^T^e&^eneoclyldodecyl^Kr 


3.0 


3.0 


3.0 


pitrpy^araben 


03 


0.3 


03 


[I>2-(mefi^]atnmo)pait*4-ynpyl^] cydo^iinA 


0.1 


1.0 


8.0 


glycerin 


7.0 


7.0 


7.0 


dipixjpjdeae^ycol 


20.0 


20.0 


20.0 


polyethylaieg^col 


5.0 


5.0 


5.0 


water 


balancenot inducBng flavor and colorant 


flavcn* 


typical 


^ical 


typical 


coloiaQt 


^cal 




typical 



2-5: Itoaration of hair cream containing fD-2-methvltbio-Sar^ cyclosporin A 
Individual oil-phase and water-phase ingredients woe mixed in a separate container, 

10 and each mixture was con^letely dissolved by heating to 80 ^C. Two phases of the 
ingiiedients were nuxed, emulsified, and cooled to room ten:q)efature. Additives such as 
flavor and colorant woe admixed to prq^are three hair creams, with conqposilions as shown in 
Table 12belo>y. Water was added to adjust to 100% the total weight inchiding the oil-phase 
and water-phase ingredimts. 

15 It was found lhat the composition 1 of Table 12 has a hair growth promoting effect at 

a level similar to a conventional hair cream containing 0. 1 % cyclosporin A, as evaluated in an 
animal ejqierimeait according to the Test Example described later. 
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Table 12: Fonniilation of hair cream 

• (imitwdght%) 



Xpgredients 


Oomp. 1 


CQnip.2 


Con?). 3 


parafiSn 


5.0 


5.0 


5.0 


cetosteaiyl alcohol 


55 


55 


5.5 


pelndatuin 


5.5 


55 


55 


^tycenninmDsteaiBlfi 


3.0 


3.0 


3.0 


polyoxyefliyleneocfyidodeqififtier 


3.0 


3.0 


3.0 


propyjpaiabea 


03 


03 


0.3 


[D-2-inelhyfthio-Sar'] cyclosporin A 


0.1 


1.0 


8.0 


gtycerin 


7,0 


7.0 


7.0 


dpnpyleniegjtycol 


20.0 


20.0 


20.0 




5.0 


5.0 


5.0 


water 


hfllfln 


ceiiotiiwkuin^^orandcolofant 


flavor 


typical 


typical 


^cal 


coldant 




^cal 


typical 



2-6: PrepamtLon of hair cre am containi ng fN-methvl-O-propenvI-D-Sei^ 
cvclo^orinA 

5 Individual oil-phase and wat^-phase ingcedi^ats were mixed in a sq)aiate container, 

and each mixture was completely dissolved by heatiog to 80 °C. Two phases of the 
ingpedieojls weie mixed, emulsified, and cooled to loom tm^^aBtuce. Additives such as 
flavor and colorant were adnfuxed to prepare three hair creams, with con5)ositons as shown in 
Table 13 below. Water was added to adjust to 100 % the total weight including the oil-phase 
10 and water-phase ingredients. 

It was found that die con5)osition 1 of Table 13 has a hair growthpromoting effect at 
a level similar to a ccnventional hair oeam containing 0.1 % cyclosporin A, as evaluated in an 
animal exp^iment according to the Test Example described latier. 



Table 13: Formulation ofhair cream 



(umt:weight%) 


IhgsediBnts 


CDnip.1 


Gdii^.2 




paiaffin 


5S) 


5.0 


5.0 


oetostearyl alcohol 


55 


55 


55 


petrolatum 


55 


55 


55 
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gl^min monostEatate 


3.0 


3.0 


3.0 


polyoxyeftiyieneoctyldodecylether 


3.0 


3.0 


3.0 


pKjpylparaben 


03 


03 


03 


[N-methyi-O-propeDyl-D-Ser^ cydoqxjrin A 


0.1 


1.0 


S.0 


g^cedn 


7.0 


7.0 


7.0 


dipsopykneglycx)! 


20.0 


20.0 


20.0 




5.0 


5.0 


5,0 



water ba]am:enotinchidoigflan^andcDk)^ 
flavcH' fypical typical typical 
cotorant typical ty^pcal typical 

2-7: Preparation of hair cueam cQntaining fN-medivl-D-S^] cyclo^orin A . 
bdhddual oil-phase and water-phase ingredients weie mixed in a separate container, 
and each mbcture was completely dissolved by heating to 80 °C Two phases of the 
ingredients wane mixed, emulsified, and cooled to room tenqieiature. Additives such as 
5 flavor and colorant were admixed to prepare three hair cream, with compositions as shown in 
Table 14 below. Water was added to adjust to 100% the total weight including the oil-phase 
and water-phase ingredients. 

It was found that the con^sitionl of Table 14 has a hair growth promoting effect at 
alevel siniilar to a convaitional hair cream containing 0.1 % cyclosporin A, as evaluated in an 
10 animal experiment according to the Test Example described lat^ 

Table 14: Formulation ofhaircream 
(umtwei^%) 



Ihginodieots 


Comp. 1 


Ccsnp,2 


Comp. 3 


paraffin 


5.0 


5.0 


5.0 


cetosteaiylalcofaol 


5.5 


5.5 


5.5 


petiolatum 


5.5 


55 


5.5 


^tycerinmonosteaiate 


3.0 


3.0 


3.0 


potyo^i^^kneoctyldodecyleftier 


3.0 


3.0 


3.0 


ptopy^}aiaben 


03 


03 


03 


IN-mefi^D-Sei^ cydosponn A 


0.1 


1.0 


8.0 


gtyceiin 


7.0 


7.0 


7.0 


dpopjleneglycol 


20.0 


20.0 


20.0 


polye!th}4enegtycol 


5.0 


5j) 


5.0 
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balance not including flavor and colorant 
typical typical typical 
tytttcal ^ical typical 

Ptq aarative example 3: tonpoo 

3-1: Itoaralion of sb a*^pnn mntainin g fN-meflivl-D-Abu^ cyclosporin A 

All individual ingredients, except flavor, colorant and water, were mixed and the 

mixture was completely dissolved by heating, while stiiiing. After cooling to room 
5 tenp^tuie, the mixture was mixed with flavor and colorant Water was finally added to 

aijust to 100 % the total weight, to prepare ftree shampoos, wilh compositions as shown in 

Table 15 below. 

Table 15: Formulalionof shanpoo 



Ingtediente Cosx^A CotMp.2 Comp>3 



sodimn POE lamylsuIMc acid 


40.0 


40.0 


40.0 


(30 wt% aqueous solution) 








pakn oil fettyactd dietbanolamide 


3.0 


3.0 


3.0 


pit)pyleneglycol 


2.0 


ZO 


2.0 


meth^ pacaoxybenzDic add 


02 


0.2 


02 


ditonol 


20 


2.0 


10 


Ptoelhji-D-Abi^] cydoqxxin A 


1.0 


3.0 


10.0 


salicylic add 


03 


03 


03 


L-mentol 


0.3 


03 


03 


flavor 


typical 


typical 


typical 


colorant 


typical 


typical 


typical 


water 


balance 


balance 


balance 



10 2-2: Preparatio n nf shampnn rmfeimtnp rNT- medwl-D-Nva ^l cyclosporin A 

All individual ingredients, excq)t flavor, colorant and wat^, were mked and the 
mixture was completely dissolved by heating, while stining. After cooling to room 
temperature, the mixture was mixed with flavor and colorant Water was finally added to 
adjust to ICQ % the total weight, to prepare teee shampoos, with compositions as shown in 

15 Table 16 below. 



water 
flavor 
colorant 
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Table 16: Formulation of shampoo 





Comp.l 


Cottip.2 


CoQip.3 


sodiumFOElain^dsuiluric acid 


40.0 


40.0 


40.0 


QOwt% aqueous sohitim) 








pdmoil&tlyadddiediaiiolatnide 


3.0 


3.0 


3.0 


propyknegbrool 


• 2X) 


2.0 


2.0 




02 


02 


0.2 


ehtanol 


ZO 


ZO 


2.0 


[N-melhylrD-Nva^ cyclosporin A 


1.0 


3.0 


10.0 


salicylic add 


03 


03 


03 


Lrmentfaol 


03 


03 


03 


flavor 


^ical 


1yi»cal 


lypical 


ooloiant 


typical 


lypical 


^ical 




bakmoe 


balance 


balaDoe 



^-3: Preparation of shampoo contaming [D-2'(metfavlamino^hexa'4-viiovn 
cydosporiiiA 

5 All individual ingredienls, except flavoi; colorant and watea; were mixed and flie 

mixture was oonq)letBly dissohred by heating, while stirring. After cooling to room 
temperature, fte mkture was mixed with flavw and colorant Wata: was finally added to 
adjustto 100 %1hetot2d weight, to prepare ftireedi^ 
Table 17 below. 

LO 

Table 17: Fomiulation of shampoo 



(unit weight %) 


fogcedienis 


Conp. I 


Comp.2 


C0115). 3 


sodhimPOElamylsulfuricacid 


40.0 


40.0 


40.0 


(30wl%aqueauss(Moa) 








palmoil fiit^^add diediaQolamide 


3.0 


3.0 


3.0 


Prapj^enegtycol 


2.0 


2.0 


2.0 


me%lpaiao3Qrbenzioic add 


0.2 


02 


02 


Etoanol 


2.0 


2.0 


2.0 


|]>2<me&yiaiiiino)heJca-4-yQOji ^ cydosporin A 


1,0 


3.0 


10.0 


saliqrlicadd 


03 


03 


03 
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03 


03 


03 


Flavor 


typical 


typical 


typical 


Coloiant 


typical 


typical 


typical 


Water 


balance 


balance 


balance 



34: PreDaratiaa of shampoo containing p-2-fmethvlan3jno>peat4^^ 
cyclosporin A 

All individual ingredients, except flavor, colorant and water, were mixed and the 
5 mixture was coinpletely dissolved by heating, while stirring. After cooling to room 
temperature, the mixture was mixed with flavor and colorant Water was finally added to 
adjust to 100 % the total weight, to prepare three shampoos, with compositions as shown in 
Table 18 below. 

10 Table 18: Fcnmuladon of sban^oo 







(unk weight %) 




Ihgtedienfs 


Cacnp. 1 


CQmp.2 


CQaip.3 


sodium FOB laurylsulMc add 
(30 wt% aqueous solution) 


40.0 


40.0 


40.0 


palm oil ikttyacid diedianolamide 


3.0 


3.0 ' 


3.0 


pnopyleneglycol 


10 


20 


20 


me&jdpQiaDxybenzQic add 


0:2 


0.2 


02 


ehtanol 


ZO 


20 


20 


[D-2-<mediylaniino)pent4'ynoyl^ cydosporin A 


1.0 


3,0 


10.0 


salicylic add 


03 


03 


03 


L-menthol 


03 


03 


03 


flavor 


typical 


typical 


typical 


cobiant 


typical 


typical 


typical 


water 


balance 


balanoe 


balance 



3-5:ItepaEationofshaarooocon(aiDing P-2-nietfavlftuo-Sai^cvctosporinA 
All individual ingtedi^xts, Gxxxspi flavor, coloiant and water, were mixed and the 
15 mixture was completely dissolved by heating, while stirring. After cooling to room 
temperature, the mixture was mixed with flavor and colorant Water was finally added to 
adjust to 100 % the total weight, to prepare three shampoos, with compositions as shown in 
Table 19 below. 
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Table 19: Fonnulation of shanqjoo 

(unitweigtit%) 



Ingpodienls 


Con^.l 


Goinp.2 


Goinp.3 


sodiumPOElauiylsulfiiric add 


TV.U 


40.0 


40.0 


(30 wtP/o aqueous solutioti) 








palm oil &ttyaciddietoK)la^ 


3.0 


3.0 


3.0 




2.0 


2.0 


ZO 


methyl paiaGTQteizDic add 


02 


0.2 


02 


Ethanol 


2.0 


2.0 


2.0 


[I>.2rmefliyllhicJ-Sai^] cyclosporin A 


1.0 


3,0 


10.0 


saticyficadd 


03 


03 


03 


L-metiihol 


03 


03 


03 


Flavor 


lypical 


^cal 


Epical 


Ooloratit 


typical 


^ical 


^cal 


Water 


balaace 


balance 


balance 



3-6: Prqjaration of shan^)oo containing [N-meflivl--0-propeiivl'D-Sei^1 cyclosporin A 
All individual ingtedimts, except flavor, colorant and water, were naked and flie 
5 mixture was completely dissolved by heating, while stirring. Afta: cooling to room 
temperatute, the mfarture was mixed wi£h flavor and coloiant Water was finally added to 
adjust to 100 % Ibe total weight, to prepare three shampoos^ wifli compositions as shown in 
Table 20 below. 

Table 20: Fommlalion of shan?)00 

10 (unit weight %) 



Ingredimts 


Coii5).l 


Corap.2 


Coii^.3 


sodiumPOE lauiylsulfimc add 
(30 w1% aqueous solutian) 


40.0 


m 


40.0 ' 


palm oil fe^add dieftianolamide 


3.0 


3.0 


3.0 


Propyleneglycol 


2.0 


2.0 


10 


mediylparaoxybenzQlcadd 


02 


02 


02 


Bhanol 


2.0 


2.0 


20 


[lSkiiefcyl<^piqpenyl-D-Sei^] cydosporin A 


1.0 


3.0 


10.0 


salicylic add 


03 


03 


03 


Lrmoithol 


03 


03 


03 



wo 02/092032 



PCT/KR02/00879 



25 

Flavor ^ical typical lypkal 

Colorant typical typical typical 

Water balance balance balance 



3-7: Preparation of shampoo cQntaimng rN-metfavl-D-Ser^] cyclosporin A 
All individual ingtedi^, except flavor, colorant and waler, were mixed and flie 
mixture was compleljely dissolved by heating while stirring. Afla cooling to room 
temperature, the niixture ^vas mixed with flavor and colorant Water was finally added to 
5 adjust to 100 % Ate total wei^ to prepare Ifaiee shanq)oos, with con^ositions as shovm in 
Table 21 below. 



Table 21: FonmilatiQn of shampoo 



Ingnedierris 


Conip. 1 


Couip. 2 


Comp.3 


sodiumPOElaurylsiiliricacid 
(30 wi% aqueous sohiticm) 


40.0 


40.0 


40.0 


palm oO faXfyadd dietibandaniide 


3.0 


3.0 


3.0 


propylen^lycol 


2.0 


20 


2.0 


vne^l paiaoxybenzDic add 


02 


02 


02 


ditanol 


2.0 


10 


2.0 


|N4ne%l-D-Sei^ cyclosporin A 


1.0 


3.0 


10.0 


safic^acid 


03 


03 


03 


Lritienfhol 


03 


03 


03 


flavor 


^cal 


Epical 


typical 


colcxant 


typical 


typical 


ty{»cal 


water 


balance 


balance 


balance 



10 Preyarative example 4: hair conditioner 

4-1: Preparation of hair conditioner containing IN-mclfav^^ cyclosporin A 

Individual oil-phase and wat^-phase ingredients were mixed in a separate contain^*, 
and each mixture was complelriy dissolved by heating to 80 °C, Two phases of the 
ingredients were mixed, emulsified, and cooled to room temperature. Additives such as 
15 flavor and colorant were admixed to prq)aie three hair conditioners, witti con5)ositions as 
shown in Table 22 below. Water was added to adjust to 100 %flie total weight including the 
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oil-phase and water-phase ingredients. 



Table 22: Fonnulation of hair conditioner 

(umtweig)it%) 



Ingrcdients 


Corap. I 


Coop. 2 


Con^). 3 


cetanol 


3.0 


3.0 


3.0 


self-emulsifiable gj^roeml-nionDSteaiatB 


2.0 


20 


3.0 


squalene 


10.0 


10.0 


10.0 


[N-^nethyl-D-Abu^ cyclospcMin A 


1.0 


5.0 


10,0 


propyleneglycol 


2.0 


2.0 


2.0 


stearyldimethyl benzylammonium chloride 
(25 aqueous solution) 


8.0 


8.0 


8.0 


infiftiylpacao:7Q/beD2oicackl 


02 


02 


02 


saficy]icadd 


03 


0.3 


03 


Lmendicl 


0.3 


03 


03 


water 


balance 


balance 


balance 


flavor 


typical 


typical 


typical 


cokuant 


^ical 


^ical 


typical 



5 4-2: Pr^aration of hair conditioner containing fN-melfavl-D-Nva'^1 cyclospQiin A 

ladividual oil-phase and water-phase ingiedi^ts wxt mixed in a separate container, 
and each toixtuic was completiely dissolved by heating to 80 °C. Two phases of die 
ingredients were mixed, emulslGed, and cooled to room t^iqTerature. Additives sudi as 
flavor and colorant were admixed to prq)are three hair conditionas, with compositions as 
10 shown in Table 23 below. Water was added to adjust to 100 % the total weight including the 
oil-phase and water-phase ingredients. 



Table 23: Foiniulation ofhair conditioner 

(unit weight %) 



iogpadiBnts 


Gon^. 1 


Cbnip.2 


(jonip.3 


cefatiol 


3,0 


3.0 


3.0 


sdf^muIsifiabte^b'cerokiiQnostieamte 


ZO 


2.0 


3.0 


squalene 


10.0 


10.0 


10.0 


|N-mefhyH>lW] cyclosporin A 


1.0 


5.0 


10.0 


po^jylenegfycol 


2.0 


2.0 


zo 
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10 



stearyldimeftiyl beiizylanMiic3dum chlonde 

(25 wl% aqueous solution) 
mediyl paia^^cybenzoic add 
salicylic add 
Lrinentihol 
water 



coloiant 



8.0 


8.0 


a.0 


0^ 


02 


0^ 


0.3 


03 


03 


03 


03 


03 


balaDoe 


balance 


balance 


^cal 


typical 


typical 


lypical 


lypical 


typical 



4-3: Prepamtioa of hair conditionea: containing p.2-frne1faylaminQ^hexa-4-vnovl^ 
cvclosporinA 

Individual oil-phase and water-phase ingredients were mixed in a sq)arate conlainar, 
and each mixture was completely dissolved by heating to 80 °C Two phases of flie 
ingcedi^ weie mixed, emulsified, and cooled to ioom;ten5)erature. Additives sudb as 
flavor and coloiant wot; admixed to prepare fliree hair conditioners, with con5)ositions as 
shown in Table 24 below. Waterwas added to atjustto 100 % flie total weight inchidmg the 
oil-phase and water-phase ingredients. 



Table 24: Formulation of hair conditions 



(unitweiglit%) 


fogredients 


Qmp.l 


OQnLip.2 


Goiiip.3 


cetanol 


3.0 


3.0 


3.0 


self-emulsifiable gtyoetd-oioiiosteamtB 


2.0 


2.0 


3.0 


squal^e 


10.0 


10.0 


10.0 


[I>2-{ine%lainino)liiexa4-yiio ^ cyclosporin A 


1.0 


5.0 


10.0 


propyleneglycol 


2.0 


2.0 


2.0 


steatyldim^l )x3izy\mmmm diloride 


8.0 


S.0 


8.0 


(25 wl% aqueofus solution) 








methyl paraoxybenzoic add 


02 


02 


02 


salicylic add 


03 


03 


03 


iHineiifiiol 


03 


03 


03 


water 


balance 


balance 


balance 


flavor 


lypical 


typical 


typical 


odoiant 


lypical 


typical 


typical 
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4-4: Prqiamtion of hair conditioner containing p-2-iiDethvlaminobent4"^ 
cyclosporin 

Individual oil-phase and water-phase ingredients were mixed in a sqparale contains, 
and each mixture was completely dissolved by heating to 80 Two phases of flie 
5 ingredients wote mixed, emulsified, and cooled to room temperature. Additives sudi as 
flavor and colorant were admixed to ptespm three hair conditioners, with compositions as 
shown in Table 25 below. Water was added to adjust to 100 % the total wdghl inchiding flie 
oil-phase and water-phase ingredi^ts. 

Table 25: Fomfiulation of hair conditions 



(iinitwdght%) 


Mgredienls 


Corap.l 


CQinp.2 


Comp-S 


cetanol 


3.0 


3.0 


3.0 


sdf-emulsifiahle glyceiol-nionosteaiale 


ZO 


ZO 


3.0 


squalene 


10.0 


10,0 


10.0 


|P-2^me%Iamino)peiit4-yiM>^ 


1,0 


5,0 


10.0 


pnopyleneglycol 


2.0 


ZO 


ZO 


steaiyldimethyl benzylammoniuni chlodde 
(25 "wt% aqueous sohitioji) 


8.0 


8.0 


8.0 


mefliyl pQmo}Qteizoic add 


0.2 


02 


02 




0.3 


03 


03 


iHnenfhol 


03 


03 


03 


water 


balance 


balatioe 


balance 


flavor 


typical 


typical 


typical 


cotoiant 


Ijipical 


typical 


^[Hcal 



4-5: Preparation of hair conditioner containing rD-2-methvltbio-Sai^ cyclosporin A 
hidividual oil-phase and water-phase ingredients were mixed in a separate container, 
and each naixtute was con5)letely dissolved by heating to 80 ^C. T\vo phases of the 
ingredients wooe mixed, etmilsified, and cooled to room tect^erature. Additives such as 
15 flavor and colorant wesje admixed to prepare three hair conditioners, wifli CQnq)osition5 as 
shown in Tkble 26 below. Water was added to a^t to 100% the total wei^ including the 
oil-phase and water-phase ingredients. 
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Table 26: Formulation of hair conditioner 

(umt:wdght%) 



logpsdieats 


Cofflp. 1 


Coinp.2 




ceianol 


3.0 


3.0 


3.0 


setfonul^fiable gj^caol-monosteaiate 


ZO 


2.0 


3.0 


squdene 


10.0 


10.0 


10.0 


(P-2'medi/llhio-Sar^ (^dospodn A 


1.0 


5.0 


10.0 


ptopyleneglycol 


2,0 


10 


ZO 


steaiyldime^l benzyJanimQniuin dilotide 
(25 wt% aqueous solution) 


8.0 


8.0 


8.0 


methylpamQTQtozoio add 


0:2 


02 


0.2 


salicylic acid 


03 


03 


03 


Lrmoithol 


03 


03 


03 


water 


balance 


balance 


balance 


flavor 


^ical 


^^pical 


Qpcal 


colorant 


typical 


typical 


lypkal 



4-6: Preparation of hair conditioner containing IN-methvl-O-prDpenvl-D-Set^] 
cyclosporin A 

5 Individual oil-phase and wat^-phaseingrcdi^ were n^ 

and each mixture was compl^ly dissolved by heating to 80 °C. Two phases of the 
ingiedi^ts were mixed, emulsified, and cooled to toom tanperature. Additives such as 
flavor and colorant admixed to pr^}are three hair conditions, with conqjositions as 
shown in Table 27 below. Water was added to adjustto 100% the total weight including tiie 

10 oil^hase and water-phase ingredioits. 

Table 27: FomiuMon of hair conditioner 



(umtweigl]t%) 


Ingpodients 


Omip. 1 


CJomp.2 


Goii]p.3 


cetanol 


3.0 


3.0 


3.0 


sdfemulsifiable ^^iyoefol-nxmostearate 


2.0 


ZO 


3.0 


squaleae 


10.0 


10.0 


10.0 


|N-methyM3-pioperiyl-I>Set^ cydosporin A 


1.0 


5.0 


10.0 


piopyleaeglyool 


2.0 


2.0 


2.0 


steaiyldimediyl benzylammonium chloride 


8.0 


8.0 


8.0 



wo 02/092032 



PCT/KR02/00879 



30 



(25 wt% aqueous sohitkm) 



methyl paiaoxy benzoic add 


02 


02 


02 


salicylic add 


03 


03 


03 


L-xneotliol 


03 


03 


03 


water 


balance 


balance 


balance 


flavor 


typical 


^icai 


typical 


COliDIBIlt 


^ical 


^ical 


4(pical 



4-7: Preparation of hair conditioner containing fN-methvl-D-So^l cyclosporin A 
Individual oil-phase and wate-phase ingredients were mixed in a sqjarate container, 
and each mixture was completely dissolved by heating to 80 ^C. Two phases of the 
ingredi^ts mixed, emulsified, and cooled to xoom tempeFatuie. Additives such as 
5 flavor and colcsant y^&co admixed to piepm fhiee hair conditLoners, with conq)ositiQns as 
shown in Table 28 below. Water was added to adjust to 100 % the total weight inchiding the 
oil-phase and water-phase ingiedients. 



Table 28: Fomiulation of hair conditioner 

(uDitwdgbt%) 



Ingredients 


Comp. 1 


CQrap.2 


Comp.3 


cetanol 


3.0 


3.0 


3.0 


self-emulsifiable glyoool-i^^ 


10 


2.0 


3.0 


squakne 


10.0 


10.0 


10.0 


[N-meflijd-D-Sei^ cyclosparin A 


1.0 


5.0 


10.0 


jHopylene^ycol 


ZO 


ZO 


ZO 


stEaiyldimethylben^iammoniunidJloiide 
(25 wt% aqueoxjs solution) 


8.0 


8.0 


8.0 


mediyl paiaD?(yben2oic add 


02 


OZ 


02 


salicylic add 


03 


03 


03 


Lmeothol 


03 


03 


03 


water 
favor 


balance 
^cal 


balance 
typical 


balance 
typical 


colotant 


typical 


t^cal 


typical 



10 



Test Example: T^ for hair gnwth promoting effect of cyclosporin derivatives of 
the invention 
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Female 0578176 mice of ages 6 to 7 weeks w^-e utilized Ate lemoving hairs on 
the middle of the back with an electric shaver, the mice were weighed and randomly assigned 
to the test groups with an even distribution of weights. Hie mice were given one day for 
adqMioa Fn»n the next day, mice were applied once a day on Ifaeir backs with cyclo^orin 
5 A and the cyclosporin A derivatives (Compounds 1 to 7)prq)aiedbyHPlXinExan5)le 1 in 
amounts of 100 pi (cone. 0.1% w/v) for 30 days. The results woe determined by visual 
£5)proach, in terms of degrees of hair regrowtk With respect to respective hair-removed 
aieas^ rates of new hair growth weie examined and compared 

As can be seen in Table 29, cyclosporin derivatives of the invention have a 
10 significant hair growth promoting effect, compared to die control in which mice were ^plied 
with a vdiicle only. Vmfhsr, flie derivatives show a similar level of hair growth promoting 
effect, withrespecttocyclosporinA. Meanwhile, ovar a course of30 days, as con5>aring the 
appearance of the backs, the nuce of the control and all test groups showed no specific skin 
irritatioa 

15 Table 29: Evaluation of cyclosporin d^ivatives based on hair regrowth in mice 



Coir^wimd 

vdnde cydosporinA 1 2 3 4 5 6 7 
applied 

Areamteofhair 

35 91 95 91 95 96 93 94 90 
i^wtfa(%) ^ 

On the basis of the foregoing results, the cyclosporin derivatives of the invention may 
be formulated in any form including Uquid formulations, sprays, gels, pastes, emulsions, creams, 
conditioners, shampoos, and the lilce. A variety of forms are available though, considaing 
their high commercial demand, hair tonics, oeams, conditioners, and shampoos are provided 
20 ha^in. As revealed in the above the Test Exan^le, fte cyclosporin derivatives exhibit an 
excellent hair growth promoting effect, compared to the controL 



Industrial Applicability 

As apparent fiiom the above descr^tion, the pres^ invention provides a hair growth 
promoting agent comprising a cyclosporin A derivative substituted in the 3-position of 
25 cyclosporin A as an active ingredient; whidbi exhibits an excellent hair growth promoting 
effect 
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Oaiiiis 

1. A hair growth promoting agent comprising a 3-position analog of cyclosporin 
nqpiieseaited by Formula 1, as an active ingredient 
[Fommila 1] 

A-B-C-D-E-F-G-H-l-J-K 

I I 

5 

inwhich 

A rqiresents N'mdkyli41i)A-{1^^ (2S3R,4El,6E)- 
3-su]ihydiyl-4*me1hyl-2-{^ add or (2S,4R,6E)-3K)xo4-me(hyl-2r 

(me%lai3ainD)-6-oc1]enoic acid; 
10 B represents L-aminobufyiic add (Abu), L-alanine (Ala), Lrtbreonine (Itir), L-valine 

• (Val)orLrnorvaline(Nva); 

C represents a D-amino acid represented by the general formula I , 
[General formula 1] 
CH3NH-CH(R)<»0H 
15 inwhidi, 

R is one selected fiom the gcoi^ ccxisisdng of hydtpgeai, Q-Q straight or bandied alkyl, 
alkenyl or dSkyn^ moieties, substituted or unsubstituted witti one or more sdeded fixm tiie 
group consisting of amino, hydroxy, halo, haloalkyl, ester, alkoxy, cyano, mbo, allgdamino, 
and diaOgdamino, and -X- R* ]:q)ieseDted by ^ gaieral fannula 2 below, 
20 [Genral formula 2] 

-X-R' 
in which, 

X is oxygen or sulflir, and 

R is one selected fcm the group consisting of hydrogen, and Ci-Q straight or 
25 branched alkyl, alkmyl or aliynyl moieties, substituted or unsubstituted with one or more 
selected firni the groiqp consisting of amino, hydroxy, halo, haloalkyl, ester, alkoxy, cyano, 
nitro, alkylamino, and diallQrlamino; 

D iie{nesent5NTme%lJ^l»)cme, y-^Q/droxy N4ne%l-Ueucine orL-valin^ 
Eiqsresents Lrvaline or L-norvaline; 
30 F represents N-methyl-L-leucine, y-hydroxy N-methyl-Ueucine or L-leucine; 

Gicpresenls L-alanine or L^]aninethioaimde(^^^ CS-NH|,1^<HCH3-CS-); 
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Hiepesenis aD-amino addrepieseatedby the general finmda 3, 

[General formula 3] 

-NH-CH(CH2R>C00H 

5 R is hydrogen or -X- Rtepresoited by the general formula 4, 

[General formula 4] 

-X-R' 
inwhich, 

Xis(»yg^orsulfiir, and 

10 R' is me selected fiom group cousistiDg of hydrogpn, and Ci-C6 straight or 

htanched aOg^l, alkeaoyl or alkynyl moieties, substituted or unsubstituted witti one or more 
selected fix>in the group consisting of amino, hydroxy, Mo, MoaBqrl, ester, aBauq^, cyano, 
nitto, alkylamino, and dialkylamino; 

I represents N-methyl-L-leucine, y-hydroxy-N-methyl-L-I^dne or L-leudne; 
15 J represents N-meftiyl-L-leucine, Y-hydroxy-N-mefliyl-L-leucine or L-l^ine; and, 

KrepiesentsN-mediyl-L-valine orL-valine. 

2. The hair gcowdi promotiDg agent as set forth in claim 1 , v/bsreia (he S-posidon 
analog of cyclosporin is rq)re5eiited by Formula 2: 
[Formula2] 

MeBmt-A'-B'-C'-D'-E'-F'-Q'-H'-l^-MeVal 

I I 

20 

inwMdi 

MeBmt represents N-melhyl-(4R)4-[(E>2-butmyl]-4^nethyl-I^4hreonine; 
A' represents L-aminobutyric acid, L-alanine, L-threonine, L-valine or L-norvaline; 
B' represents N-methyl-D-aminobulyric add, N-mefliyl-D-norvaline, D-2- 
25 (methylainino)hexa-4-ynoyl, D-2-(mefliylamiao)peat-4-ynoyl, D-2-me%lthio-sarcosine, N- 
methyl-O^penyl-D-serine orN-methyl-D-seiine; 

C represents N-melfayl-L-leucine, y-hydroxy-N-methyl-L-leucine or L-valine; 
D' represents L-valine or L-norvaline; 

E represents N-methyl-Ueucine, Y-hydrojg^N-mefliyl-L-leucine or L-leucine; 
30 Piq)resentsL-a]anineorL-alaninetMoamide([VCS-I^^ 
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Gfr^resents D-alanine or D-serine; 

IT represents N-mefliyl-L-l^cme, y-hydrox/N-mediyl-L-leucine orL-leucine; 
r repiesmtsN-mdhyl-L-leucine, 7-hydtoxy N-mdhyl-L-leucme or L-leucine; and, 
MeVal represents N-methyl-L-vaKne. 

5 3, ThehairgiowlhpionK>tingagentass^foi1hmcl^ 1, whoiein the S-position 

analog of cyclospcHm is re[»:eseDted by Fonnula 3: 
[Fomiula3] 

MeBmt-A*-B"'-MeLeu-VahMeLeu-Ala-DAIa'-MeLeu--MeLeu--MeVal 



in which 

10 MeBnit represents N-nie%l<4R)-4-[(E>2-butm^^ 

A" rqnesenls L-alanine, Lrlhreonine, L-valine or L-ncavaline; 

B" represents N-methyl-D-aminobutyric acid, N-methyl-I>-norvaline, D-2- 
(methyiamino)hexa-4-yiioyl, ]>2-(methylamino)pent-4-ynoyl, D-2-n)ethylfluo-sarcosine, N- 
rneihyl-O-propenyl-D-serine or N-methyl-D-serine; 
15 Mel^repiesailsN-niethyl-L-leucine; 

Val reptesaits L-vaKne; 

AlarepcesentsLralanine; 

DA]a repteseots D-alanine; and, 

MeVal lepresenls N-me%l-L-valine. 

20 4. The hair growth promoting agent as set forth in claim 1, con5)rising [N-methyl-D- 

Abu^ cyclosporin A as an active ingredient 

5. The hair growfli promoting agrat as set forth in claim 1, covapasmg [N-mefliyl-D- 
Nva^ cyclosporin A as an active ingredient 

6. The hair growth promoting agent as set foilh in claim 1, comprising [D-2- 
25 (m6thylamino^xaH4-ynoyf ] cyclosporin A as an active ingredient 

7. The hair gjowfti promoting ag^t as set foilh in claim 1, comprising p-2- 
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(inethylan}ino)peDt-4'ynoy cyclosporin A as an active ingtedi^t 

8. The hair growth piomoting agent as set forth in claim 1, comprising P-2- 
methylthio-Sar^] cyclosporin A as an active ingredient 

9. The hair gtowfh promoting agent as set forfli in claim 1 , conpising [N-mefliyl-O- 
5 pmpeayl-D-So^cyclD^QrinAasanactive ingredient 

1 0. The hair growth promoting agent as set fbilh in ckurn 1, conposing [N-melhyl- 
D-Sei^] cyclosporin A as an active ingredi^t 

1 1. Ilie hair growfli promoting ag^t as set forth in aiiy one of claims 1 to 10, ^duch 
is f(nmulated in a fomoi selected fiom the group consisting of liquid fimulation, spray, g^l, 

10 paste, emulsion, oeam, conditioner and shan^. 
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